Functional, morphological, and apoptotic alterations in skeletal muscle of ARC deficient mice.
Apoptotic signaling plays an important role in the development and maintenance of healthy skeletal muscle. However, dysregulation of apoptotic signals in skeletal muscle is associated with atrophy and loss of function. Apoptosis repressor with caspase recruitment domain (ARC) is a potent anti-apoptotic protein that is highly expressed in skeletal muscle; however, its role in this tissue has yet to be elucidated. To investigate whether ARC deficiency has morphological, functional, and apoptotic consequences, skeletal muscle from 18 week-old wild-type and ARC knockout (KO) mice was studied. In red muscle (soleus), we found lower maximum tetanic force, as well as a shift towards a greater proportion of type II fibers in ARC KO mice. Furthermore, the soleus of ARC KO mice exhibited lower total, as well as fiber type-specific cross sectional area in type I and IIA fibers. Interestingly, these changes in ARC KO mice corresponded with increased DNA fragmentation, albeit independent of caspase or calpain activation. However, cytosolic fractions of red muscle from ARC KO mice had higher apoptosis inducing factor content, suggesting increased mitochondrial-mediated, caspase-independent apoptotic signaling. This was confirmed in isolated mitochondrial preparations, as mitochondria from skeletal muscle of ARC KO mice were more susceptible to calcium stress. Interestingly, white muscle from ARC KO mice showed no signs of altered apoptotic signaling or detrimental morphological differences. Results from this study suggest that even under basal conditions ARC influences muscle apoptotic signaling, phenotype, and function, particularly in slow and/or oxidative muscle.